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Abstract 


Two anomalously late records of the reptilian order Ichthyosauria 
in North America, each based on an isolated "coracoid" unaccompanied by 


any other diagnostically ichthyosaurian bones, are reexamined. 


The sup- 


posed coracoid from the uppermost New Egypt Formation (late Maestrichtian) 
of New Jersey is reinterpreted as a plesiosaurian pubis, probably assign- 


able to the contemporary genus Cimoltasaurus. 


The supposed coracoid from 


the Bearpaw Shale (late Campanian) of Saskatchewan is reinterpreted as a 


plesiosaurian ischium. 


These finds postdate by some 30 and 25 million 


‘years, respectively, the latest unequivocal record of an ichthyosaur in 
North America (Platypterygius amertcanus from the earliest Cenomanian of 


Wyoming). 


Thus the survival of the Ichthyosauria into the post-Cenomanian 


Stages of the Upper Cretaceous remains to be demonstrated. 


Introduction 


Scientists and amateurs who have been active 
in collecting and studying reptile bones from 
the Cretaceous formations of New Jersey were 
startled in 1978 by a report--from Canada--of an 
ichthyosaur bone from the Garden State. As the 
author, Dr. Chris McGowan of the Royal Ontario 
Museum in Toronto, is the foremost living author- 
ity on the Ichthyosauria, his report had to be 
taken seriously. 


The bone in question had been noticed in the 
collections of the Yale Peabody Museum by Dr. 
Dale A. Russell, who brought it to McGowan's 
attention. Catalogued as YPM 449, it had been 
collécted in 1869 by John G. Meirs, the proprie- 
tor of the Cream Ridge Marl Company, who operated 
a commercial pit-mine near Hornerstown. This 
locality is presumably identical with "the farm 
of John Miers Cste, errore], on Lahaway creek, 
near Hornerstown, Upper Freehold township, Mon- 
mouth county" where the marl deposit was de- 
scribed and analyzed by State Geologist Henry D. 
Rogers (1840, pp. 261-262). According to Rogers, 
"excellent marl is seen in two layers, the top 
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-marl bed," ¢.e., the New Egypt Formation. 


one being a light green, with little or no white 
encrustation upon the grains, and this graduat- 
ing into the inferior, or dark green marl, which 
seems to be rather less friable and considerably 
more ferruginous."” He gives the composition of 


-the upper layer as 84.5% greensand, 14.5% clay, 


and 1.0% quartzose sand; that of the lower layer 
as 77.45% greensand, 22.55% clay, and no quartz- 
ose sand. From subsequent investigation by 
Olsson (1963) we can identify the upper layer as 
the Hornerstown Formation and the lower one as 
the New Egypt Formation (in this area the "Red- 
bank" of earlier authors). In November of 1869 
O. C. Marsh described a number of mosasaurs that 
had recently been collected by Meirs near Hor- 
nerstown and that have numbers close to YPM 449 
in the Yale catalogue: Mosasaurus princeps, YPM 
430; M. metrsit, YPM 443; Haltsaurus platyspon- 
dylus, YPM 444; H. fraternus, YPM 445 (catalog 
numbers fide Russell, 1967). All these speci- 
mens are stated to have come from the "lower 
David 
C. Parris has recently examined YPM 449 and in- 
formed me that the matrix adhering to the bone 
is dark and clayey: this is sufficient evidence 
that, like the mosasaurs, it comes from the New 


Egypt. 
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The upper part of the New Egypt Formation at 
Hornerstown is a lateral equivalent of the Red- 
bank Formation and is late Maestrichtian (Olsson, 
1963; Petters, 1976). Thus the purported ichthy- 
osaur bone from Hornerstown is some 30 million 
years younger than the geologically latest occur- 
rence of undoubted ichthyosaurs in North America. 


Doubts Arise 


Among New Jerseyans skepticism about the 
validity of McGowan's report was aroused by three 
considerations: the history of collecting, the 
nature of the specimen, and its anomalously late 
age. 


1. The discovery of reptile bones in the 
Cretaceous of New Jersey dates back to at least 
1787 (Simpson, 1942). Collecting became active 
in the 1830s with the development of the green- 
sand-mining industry, and continues to this day, 
although only a single commercial marl-pit is 
still in operation. For the past 150 years an 
informal network of dedicated amateurs has been 
alert to retrieve miners' finds and transmit 
them to scientists. at. the American Philosophical 
Society, the Academy of Natural Sciences of Phil- 
adelphia, and the colleges at New Haven and 
Princeton. Since 1835 the State Geological Sur- 
vey has been intermittently active in collecting, 
its fossils being divided between Rutgers Uni- 
versity and the New Jersey State Museum. In re- 
cent years the Science Bureau of the State Muse- 
um, represented by David C. Parris, has been 
collecting on a weekly basis at the Inversand 
Company's Sewell pit, the last-remaining commer- 
cial operation. Nearly every weekend the brooks 
of Monmouth County are prospected by fossil-hunt- 
ers, the most professional of whom are affiliated 
with the Monmouth Amateur Paleontologists Society 
or the Delaware Valley Paleontological Society. 
Despite all this activity by amateurs and pro- 
fessionals during the better part of two centu- 
ries, no ichthyosaurian remains have been re- 
covered--except for the single bone identified 
as an’ ichthyosaur coracoid by McGowan. 


2. A longipinnate ichthyosaur has only two 
coracoids but it has 46 to 50 presacral vertebrae 
plus an equal or larger number of caudals 
(McGowan, 1974). Its vertebral centra are char- 
acteristic in form and readily recognized. 

These chunky, discoidal bones are highly resis- 
tant to abrasion, reworking, weathering, and all 
the other destructive forces of taphonomy. If 
ichthyosaurs had been present in the littoral 
Cretaceous of New Jersey they would surely have 
left us at least one centrum as a testimonial. 
The same argument applies to the characteristic 
teeth and polygonal paddle-bones of ichthyosaurs: 
where are they? 


3. The anomalously late date of the supposed 
ichthyosaur bone from Hornerstown is cause for 
concern. The Ichthyosauria had their beginnings 
in the Triassic, proliferated and became increas- 
ingly cosmopolitan in the Jurassic, and then de- 
clined precipitously. According to McGowan 
(1972, 1974) all Cretaceous records of the group 
can be referred to a single cosmopolitan genus, 
Platypterygius. Adequate specimens document the 
range of this genus through the Lower Cretaceous 
and the initial, Cenomanian stage of the Upper 
Cretaceous. Its latest occurrence in Europe is 
the type of Platypterygtus campylodon from the 
Lower Chalk (Cenomanian) of Cambridgeshire; in 
North America, a skeleton of P. amertcanus from 
the Belle Fourche Shale (earliest Cenomanian) of 
Wyoming (Nace, 1939, 1941; Romer, 1968). Only 
two other records of post-Cenomanian ichthyosaurs 
appear in the literature: an isolated centrum 
from the Dandaragan Chalk of Western Australia, 
tentatively dated as Santonian but possibly as 
old as Aptian (McGowan, 1972); and an isolated 
coracoid from the Bearpaw Formation (late Cam- 
panian) of Saskatchewan (McGowan, 1973). The 
latter report is reexamined below. 


None of these arguments taken singly, of 
course, is sufficient to disprove the occurrence 
of ichthyosaurs in New Jersey; but taken together 
they seem weighty enough to shift the burden of 
proof onto the advocate's shoulders. 


The New Jersey “Coracoid" 


The weathered condition of the specimen from 
Hornerstown, YPM 449 (Fig. 1A), makes interpre- 
tation difficult. McGowan (1978) was unable to 
determine which side is dorsal and, therefore, 
whether the element belongs to the left or the 
right side. He found a general congruence be- 
tween the bone's features and those of ichthyo- 
saurian coracoids, but stated that "the present 
coracoid is so different from that of Pllaty- 
pterygtus] anertcanus that I would not refer it 
to the same genus." As Platypterygius is the 
only ichthyosaur genus recognized by McGowan in 
the Cretaceous worldwide, his statement in effect 
postulates a second genus represented by a single 
bone that postdates by some.30 million years the 
latest unequivocal record of Platypterygius in 
North America. A suspension of disbelief seems 
necessary. It should be noted, however, that the 
comparison made was not with skeletons of P. 
americanus (all of which lack the coracoids) but 
with an isolated bone from Saskatchewan that he 
had identified as a coracoid and assigned on gen- 
eral principles to P. americanus. In my opinion 
(see below) that bone is neither ichthyosaurian 
nor a coracoid. 


When received at the Peabody Museum in 1869 
the bone from Hornerstown was identified, pre- 
sumably by 0. C. Marsh, as belonging to the 
plesiosaur Cimoltasaurus. This genus had been 
described from the greensands of New Jersey by 
Leidy in 1851 on the basis of thirteen vertebrae; 
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Figure 1, A, putative ichthyosaur coracoid from the uppermost New Egypt Formation of Hornerstown, 
New Jersey (YPM 449, Yale Peabody Museum), here reinterpreted as a plesiosaur pubis (from 
McGowan, 1978). 8B, putative coracoid of Platypterygius americanus from the Bearpaw Formation 
of Saskatchewan (NMC 21857, National Museum of Canada), here reinterpreted as a plesiosaur 
left ischium (from McGowan, 1973). Scale bars measure 10 cm. 
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Figure 2. Fresnosaurus dreschert (type specimen), 
dorsal view of coracoids and pelvic girdle, 
with humerus and femur (from Welles, 1943). 
Scale bar measures LO cm. 


subsequent finds (all fragmentary) have been 
reviewed by Parris (1974), who assigned the 

genus tentatively to the pliosaurid family Poly- 
cotylidae. As Parris noted, the source forma- 
tions of most 19th-century specimens are uncer- 
tain, and only one (the type of Plestosaurus 
brevifemur Cope) can be documented as coming from 
the basal Hornerstown Formation. Other specimens 
have been found in the upper levels of the under- 
lying New Egypt Formation ("Navesink" of authors) 
as well as in the Navesink-proper. If correctly 
assigned these specimens indicate a generic range 
from early to latest Maestrichtian. As YPM 449 
cannot pertain to any mosasaur, sea-turtle, croc- 


_odilian, or dinosaur, a plesiosaur such as Cimo- 


ltasaurus becomes by elimination the most obvious 
candidate for comparison. 
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Although the girdle bones of Cimoliasaurus 
are unknown, a survey of other Maestrichtian 
plesiosaurs reveals several in which the pubis 
bears a marked resemblance to YPM 449. (See 
Fig. 2.) Fresnosaurus (Welles, 1943, pp. 181- 
183, fig. 27) from the Moreno Formation of Cali- 
fornia has "pubes convex. anteriorly, with pos- 
terointernal concavity much longer than postero- 
external, not projecting posteriorly in midline 
to form pelvic bar." This description neatly 
fits the Hornerstown bone if McGowan's "inter- 
coracoid facet" is reinterpreted as the inter- 
pubic facet, his "scapular facet" as the ischial 
facet, and his "glenoid" as the acetabulum; the 
outlines of the bones are strikingly similar. 
Also comparable but less similar are the pubes 
of Aphrosaurue (Welles, 1962, fig. 18) from the 
Moreno of California, Leurospondylus (Brown, 
1913) from the Edmonton Formation of Alberta, 
and an undetermined juvenile elasmosaurid from 
the Haumuri Beds of New Zealand (Welles & 

Gregg, 1971, fig. 16). These comparisons indi- 
cate that YPM 449 is a plesiosaur pubis, and 
that its original identification as Cimoliasaur- 
us was probably correct. 


The Saskatchewan "Coracoid" 


The spirit of revisionism, once aroused, 
prompts us to take another look at the reported 
ichthyosaur coracoid from Saskatchewan. Accord- 
ing to McGowan (1978) this bone (Fig. 1B) was 
found in the Bearpaw Formation (late Campanian) 
of the South Saskatchewan River valley. Although 
21 mosasaur specimens, have been collected from 
the same formation and area, no other ichthyo- 
saur remains are known from there. McGowan ad- 
mitted to difficulty in orienting the specimen 
and determining whether it belongs to the left 
or right side. He assigned it to Platypterygtus 
amertcanus (Nace), a species that is represented 
by partial skeletons from the upper Mowry Shale 
Member of the Graneros Formation (late Albian) 
and the Belle Fourche Member of the Graneros 
(earliest Cenomanian) of Wyoming--specimens that 
had been redescribed in his 1972 paper. (These 
are the geologically youngest occurrences of 
dtagnostte ichthyosaurian material in North 
America.) As the coracoid is not present in any 
of the three Wyoming specimens, no direct com- 
parisons could be made; but McGowan concluded, 
"As NMC 21857 is not inconsistent with what is 
known of the coracoid of Platypterygius, and as 
it ig from North America, it is referred to P. 
amertecanus." This reasoning seems somewhat lack- 
ing in rigor. 


As in the case of the New Jersey specimen 
the solitary occurrence of the bone from Sas- 
katchewan invites suspicion, since (as noted 
above) for every ichthyosaur coracoid we should 
expect to find 50 vertebral centra. The temporal 
gap of some 25 million years that separates the 
Saskatchewan find from the Wyoming skeletons is 
not an insuperable objection in itself; yet the 


anomalous nature of the occurrence suggests that 
an alternative interpretation should be sought. 
Could the supposed ichthyosaur coracoid from 
Saskatchewan, like the one from New Jersey, be a 
plesiosaur girdle bone instead? Indeed it could. 


Comparison with the pectoral and pelvic 
girdles of Cretaceous plesiosaurs, usefully 
brought together in one illustration by Welles 
(1962, fig. 23) shows several genera in which 
the tschiun is closely comparable to NMC 21857, 
if McGowan's "intercoracoid facet" is reinter- 
preted as the interischial facet and his "scapu- 
lar facet" as the confluent pubic facet and 
acetabulum. The left ischium of Fresnosaurus 
(Welles, 1943, fig. 27) from the Moreno Forma- 
tion of California affords the closest compari- 
son (see Fig. 2), with Brancasaurus (Welles, 
1962, fig. 8) from the Wealden of Germany and 
Alzadasaurus riggst (Riggs, 1939, fig. 111; 
Welles, 1943, fig. 30) from the Benton Formation 
of Montana. being somewhat less similar. NMC 
21857 is accordingly reidentified as the left 
ischium of a plesiosaur, although its generic 
identity must remain uncertain until more diag- 
nostic material becomes available. 


The transfer of these two specimens to the 
Plesiosauria eliminates the putative post-Ceno- 
manian record of the Ichthyosauria. . Survival of 
the ichthyosaurs beyond the earliest stage of the 
Upper Cretaceous remains to be demonstrated. 
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